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LABORATORY EVALUATION OF

AUSTRALIAN RATION PACKS (U)

by

K. W. James, G. F. Thomson & C. H. Forbes-Ewan

INTRODUCTION

Previous reports (AFFSE 1970-82) (1-9) have detailed the results of analyses of ration
packs from preceding packaging programs. This report details the results obtained by
analysis of complete packs for the 1978-79 packaging program.

A sample of each ration component was analysed for moisture, fat, ash, protein,
thiamin (vitamin 81), ascorbic acid (vitamin C) and salt. The value for carbohydrate was
estimated from the difference between 100 and the sum of the percent content of moisture, _
fat, ash and protein. Energy values in kilojoules (kiloc-lorie = 4.186 kilojoules) were calcu-
lated from the values recommended by Thomas & Corden (12), Table 1. The rations
packaged at the AFFSE were also examined for microbiological quality.

TABLE 1

Energy per Gram of Nutrient

NUTRIENT kJ/g

Protein 17

Fat 37
Carbohydrate 16

Alcohol 29

METHODS OF ANALYSIS 0

Chemical:

The methods of chemical analysis were the same as those used for the analysis of
Combat Ration One Man (CRIM) in the previous report (9). Table 2 summarises the results
of replicate determinations for each of the methods during analysis of the 1978-89 packag-
ing program.

S



TABLE 2

REPLICATE RESULTS CHEMICAL ANALYSIS METHODS

METHOD PROCEDURE Sx RSD %

Moisture AOAC 1975 (11) 0.264% 0.66
22.013

Fat AOAC 1975 (11)
14.019 or 0.222% 0.888

7.045

Ash AOAC 1975 (11)
14.019 0.074% 1.48
31.012

Protein AOAC 1980 (18)
7.021 0.088% 0.88

Salt Auto Potentiometric 0.169% 5.63
(Chloride)

Thiamin AOAC 1975 (11) 0.016 mg/100g 1.6
43.025

Ascorbic Acid AOAC 1975 (11) 2.99 mg/100g 5.98
43.051

Energy Direct Bomb Calorimeter 54 kJ/100g 3.63

4 S

Sx = Standard Deviation of Paired Values.
RSD % = Percent Relative Standard Deviation.

2
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Table 3 summarizes the results of recovery trials included during the analysis of the 1978-
79 packaging program.

TABLE 3

RECOVERY RESULTS FOR 1978-79 PROGRAM

DTRIAINNUMBER OF MEAN STANDARD
RECOVERY TRIALS RECOVERY % DEVIATION

Ascorbic acid 25 95.54 6.62

Thiamin 25 98.60 5.61

Protein with Acetanilide 25 99.62 2.17
Lysine 93.33 0.97
Nicotinic Acid 99.77 1.19

Microbiological:

Samples of freeze dried products, potato and onion powder and the components of
Emergency Flying Rations were tested by the appropriate Australian Standard Methods,
within one week of production.

Standard Plate Count was conducted using the pour plate method as described in AS 1766
Part 2.1.1 1976.

Yeasts & Moulds were enumerated using the pour plate method as described in AS 1766
Part 2.1.2 1976. On occasions malt extract agar was used in place of potato dextrose agar.

Coliforms & E. coli were enumerated using the pour plate method as described in AS 1766
Part 2.1.3.7 1976. Violet red bile dextrose agar was substituted for desoxycholate agar.

Staphylococcus aureus were enumerated as described in AS 1766 Part 2.1.4.6 1976. A
series of dilutions were used so that the Most Probable Number (M.P.N.) technique could
be employed.

Salmonellae were enumerated as described in AS 1766 Part 2.1.5 1976.

Bacillus cereus were enumerated by the surface spreading technique as described in
AS 1766 Part 2.1.6 1976.

3
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RESULTS

These evaluations are based on the nutritional requirements stated in the Army Equip-
ment Planning Summary, No 69, Operational Rations and in Weapons and Equipnent Policy
Statement No 302/4, Operational Rations. These requirements are considered to be equiva-
lent to those of a Reference Man as described by the National Health and Medical Research
Council. The reference man is 70 kg and has the requirements for various grades of activity
listed in Table 4.

TABLE 4

NUTRIENT REQUIREMENTS OF REFERENCE 70 KG
MAN PER DAY

NUTRIlENT IR EQUI REMENT r

GRADE 0 GRADE 1 GRADE 2 GRADE 3

Energy kJ 8,400 11,600 13,400 15,800
Protein g 70 70 70 70
Protein 12% energy g 81.2 93.8 110.6

Ascorbic acid (vit C) mg 30 30 30 30
Thiamin (vit B1) mg 1.0 1.16 1.34 1.58

Description of Activity Maint. Normal 8 hrs light Moderate Strenuous
physical work/day e.g. Infantry e.g. Labouring
e.g. clerical

Sources: NH & MRC, Dietary Allowance for Use in Australia (10)
Thomas & Corden (12)

I
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COMBAT RATION TEN MAN (CR10M)

Nutritional Evaluation:

The detailed results of chemical analysis of CR1OM are listed in Appendix 1.

Table 5 summarises the estimate of nutrients available in each pack when the estimated
contribution from supplementary items is added. Comparing the values in table 5 with the
nutrient requirement of the reference man (Table 4), it is evident that there is adequate
energy for a Grade 1 level of activity in each pack. Pack A exceeds the demand for a grade 2 j
level of activity by 2600 kJ but packs B, C and D are deficient by 21,700 kJ 17,600 kJ and
3,500 kJ respectively. Each of the packs contains sufficient protein for 14 men for one day
at the minimum recommended rate. The thiamin and ascorbic acid content of each menu is
greatly in excess of the daily requirement for 10 men, however these levels will decline as
the rations age. The salt content is adequate to provide the daily needs including losses due
to sweating.

TABLE 5
COMBAT RATION TEN MAN

1978-79 PROGRAM
NUTRIENT CONTENT

TOTAL ASCORBIC
MENU WEIGHT MOISTURE FAT ASH PROTEIN CHO* SALT THIAMIN ACID ENERGY

g g g g 9 g g mg mg kJ

A 15480 8067 1275 625 1182 4331 257 32.46 1837 136600
B 14966 8661 953 603 1029 3720 254 22.52 1707 112300

C 16990 10021 1068 537 1063 4301 283 21.21 2465 126400
D 15381 8244 1186 604 1058 4289 243 25.27 1268 130500

Table 6 summarises the distribution of energy available from the ration packs, includ-
ing the estimated contribution of supplementary items. The proportion of energy contributed
by the protein contained in the rations again exceeds the recommended maximum of 12%
in each menu.

I

• Carbohydrate
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TABLE 6

COMBAT RATION TEN MAN
1978/79 PROGRAM

PERCENT ENERGY DISTRIBUTION
INCLUDING SUPPLEMENT

TOTAL
MENU FAT PROTEIN CHO ENERGY

kJ

Supplementary

Items 19.2 11.6 69.1 26,200

A 34.5 14.7 50.8 136,600
B 31.4 15.6 53.0 112.300
C 31.3 14.3 54.4 126,400
D 33.6 13.8 52.6 130,500

Variation in Components

All items of CR10M were individually analysed to investigate variation between indivi-
dual packages of components. Table 7 lists the standard error for those components of
which there were at least 4 separate packages. Most components included in the table were .
received in 8 separate packages, except potatoes which were received in 12 packages. The
last two lines of the table list critical values for the standard error at 1% probability level
and 5% probability level. These critical values are based on the F statistic using the error of
the determinations as shown in Table 2. Standard error values in the table in excess of these
critical values can be considered significant variations for that component.

Items containing meat tend to show a wide variation for a number of parameters in
Table 7. This is probably due to the relatively large pieces of food in these components,
which are more difficult to fill consistently. The variation in net weight is less than 10% of

*6 the total net weight in most cases, which is an acceptable variation in fill weight. The
variations in the nutrient content are considered acceptable with existing technology and are
attributable to the variation in fill weight.

The majority of significant variances in the remaining items arise from weight, moisture,
fat and protein. This is probably due to the heterogeneous nature of the foods, which is

* partly confirmed by the meat containing items. These variances are generally less than 10%
of the nominal value and meet general commercial practice.

66
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COMBAT RATION ONE MAN

(CRiM)

The detailed results of chemical analysis of CRiM are listed in Appendix 2.

Table 8 summarises the estimate of nutrients available in each pack. The energy avail-
able in each of the packs is adequate to sustain a reference 70 kg man at a grade 2 level of
activity for one day. Packs A, C and E contain nearly sufficient energy to sustain a grade 3 r0
level of activity. The protein level in each of the packs is satisfactory, but pack B is only

* marginally above the minimum recommended daily intake of 70 g. The thiamin and ascorbic
acid levels are greatly in excess of daily needs. The packs can be expected to retain sufficient
of these vitamins for at least 2 years, depending on storage conditions. The salt content is
considered adequate for the varied conditions of use and in particular, to replace losses due
to sweating.

Table 9 summarises the distribution of energy available in CRiM. The proportion of
energy available from fat in pack E is considered excessive and should be reduced.

TABLE 8

COMBAT RATION ONE MAN

NUTRIENT CONTENT

TOTAL ASCORBIC ENERGY
MENU WEIGHT MOISTURE FAT ASH PROTEIN CHO SALT THIAMIN ACID CA LC

g g g g 9 g mg M9 kJ

* Common
Items 567 21.8 96.6 10.8 38.9 399.1 6.5 3.60 118.3 10600

A 1144 368.0 147.8 19.9 91.2 517.2 12.7 3.82 138.6 15300
B 1140 401.3 121.2 21.1 71.3 525.3 14.1 4.03 168.6 14100
C 1149 368.9 154.2 19.2 103.4 503.9 11.5 3.70 133.5 15500
D 1135 385.1 141.7 24.4 86.5 497.6 15.5 3.86 184.9 14700
E 1127 361.4 166.2 22.9 89.4 487.3 15.9 3.80 177.9 15500

TABLE 9
COMBAT RATION ONE MAN

PERCENT ENERGY DISTRIBUTION

TOTAL
MENU FAT PROTEIN CHO ENERGY kJ

Common Items 33.7 6.2 60.1 10600
A 35.8 10.1 54.1 15300
B 31.8 8.6 59.6 14100
C 36.8 11.3 51.9 15500
D 35.7 10.0 54.3 14700
E 39.8 9.8 50.4 15500

4 8



PATROL RATION PAPUA NEW GUINEA (PRPNG)

The detailed results of chemical analysis for PRPNG are listed in Appendix 3.

Table 10 summarises the estimate of nutrients available in each pack. There is a
deficiency of 1900 to 2600 kJ of energy in each of the packs for a grade 2 level of activity.
However, these packs are designed to be used by soldiers who also forage for additional
food. The protein content is adequate for one man. The thiamin and ascorbic acid contents
exceed the recommended daily requirement, and are likely to remain adequate for a long
period of storage. The salt content could be considered excessive, but will replace large
losses due to sweating in a tropical climate.

Table 11 summarises the distribution of energy available from the rations. The propor-
tion available from protein in packs A, C, and D is marginally excessive, but is likely to be
offset by the energy derived from the plant foods obtained by foraging.

p.-
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TABLE 11

PATROL RATION PAPUA NEW GUINEA

1978/79 PROGRAM

PERCENT ENERGY DISTRIBUTION

TOTAL
MENU FAT PROTEIN CHO ENERGY

kJ

A 20.4 12.4 67.2 10500

B 28.9 11.9 59.2 11200

C 30.9 13.5 55.7 11500

D 21.2 12.8 66.0 11300



PATROL RATION ONE MAN (PR1M)

Nutritional Evaluation:

The detailed results of chemical analysis for PR1M are listed in Appendix 4.

Table 12 summarises the estimate of nutrients available in each pack. There is an
,--. energy deficiency for grade 2 level of activity of 1200 to 1600 kU. This energy deficiency

can be rectified by foraging, or by supplementing the ration with one to three chocolate
rations. The protein content of each of the rations is sufficient to meet the requirements
of two men per day. If this quantity of protein is consumed by one man in a day it is
likely to generate a demand for an additional 0.35 to 0.43 L of water, which is required for
the excretion of protein metabolites. The thiamin and ascorbic acid contents are adequate,
and are likely to remain adequate for a long period of storage, depending on conditions.
The salt content could be considered excessive but would be necessary to replace large
losses due to sweating.

Table 13 summarises the distribution of energy available from the rations. The propor-
tion available from protein greatly exceeds the recommended maximum of 12%. This
imbalance could be redressed by using the ration over two days with the aid of a large
carbohydrate rich supplement, such as fruits obtained by foraging.

Microbiological Evaluation:

Appendix 5 summarises the results of monitoring PR1M component production at
AFFSE. The rejected batches exceeded microbiological specifications and were not included
in rations for issue. Potato and Onion powder throughout the production period gave rise
to borderline failure due to microbiological specifications for standard plate count. All the
potato powders available in Australia characteristically give this problem and the powder
used was the best available. Research is currently being directed towards obtaining a more
satisfactory microbial quality, while retaining palatable rehydrated powder. The distribu-
tions of Standard Plate Count for the other products are generally skewed towards the

* lower counts because of quality control measures.

1
,
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TABLE 13

PATROL RATION ONE MAN

1978/79 PROGRAM

PERCENT ENERGY DISTRIBUTION

TOTAL
MENU FAT PROTEIN CHO ENERGY

kJ

A 32.4 22.1 45.5 12200

B 29.8 24.8 45.4 12100

C 26.1 20.6 53.3 11800

14



Effect of Storage on Microbial Population:

Many of the components of the PR1M were subjected to a two year storage trial to
test the theory of Pablo, Sinskey and Silverman (1967) that the microbial population of
freeze-dried foods will decline in storage. Table 14 shows the results of the trial.

Each of the freeze-dried components show a significant reduction of microbial popula-
tion at the 5% level, and most are significant at the 1% level. None of the specific organisms
counted had significant populations during initial enumeration, therefore, it is not possible
to consider any changes in distribution of the organisms within the populations.

Potato and Onion powder is a blend of hot air dried components. It does also show a
significantly lower total microbial population and a lower B. cereus population after two
years storage. The higher population of yeasts and moulds enumerated after two years
storage may be attributed to the methods of enumeration. The yeast and mould population
was counted on media after two years different from that used for the initial counts. Other I=-.

trials to test the efficiency of these media show that the number obtained on the media ..-

used for initial counts are consistently lower than those obtained on the media used for
the two year storage counts. Therefore, the negative t statistic for yeasts and moulds cannot
necessarily be regarded as evidence of yeast and mould growth during storage in potato and .
onion powder.

15i
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TABLE 14

PATROL RATION ONE MAN

2 YEAR STORAGE TRIAL 1978/79 PROGRAM

PRODUCT PARAMETER LOG1  LOG1  t stat
Initial Count 2 year count

Beef & Green Beans S.P.C. 2.347 2.102 2.01 1.64*
2.33#

Beef & Onions S.P.C. 1.931 1.634 1.85 1.67*
2.39#

Lamb& Veg Curry S.P.C. 3.124 2.746 4.29 1.67*
2.39#

Potato & Onion S.P.C. 3.810 3.573 3.95
Y&M .723 1.011 -5.25
B.C. 2743 2.183 7.09 1.67*

2.39#

Roast Pork & Gravy S.P.C. 2.628 2.157 3.24 1.67*
2.39#

R ice S.P.C. 1.032 0.106 8.22 1.67*
2.39#

Savoury Steak Fingers S.P.C. 2.6 16 2.055 4.84 1.67*
2.39tt

Spaghetti S.P.C. 2.346 0.845 3.20 1.75*
2.60,tt

Sweet & Sour Pork S.P.C. 2.210 1.658 1.77 1.68*
2.42- t

S.P.C. = Standard Plate Count
Y & M = Yeasts and Moulds
B.C, = Bacillus cereus

16
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EMERGENCY FLYING RATION (EFR)

Nutritional Evaluation

The detailed results for chemical analysis of EF R components are listed in Appendix 6.
Table 15 summarizes the nutrients available in two separate packs. The energy content

is adequate to tupply at least basal needs for a day. The protein content is sufficient to meet
the daily requirement of a man. The pack is intended to improve morale in an emergency
rather than meet a specific nutritional requirement. However, the thiamin content is suffi-
cient to meet daily requirements for up to 10 days, while ascorbic acid content is sufficient
to meet daily requirements for eight to ten days. The salt content is adequate to replace
losses due to sweating.

Table 16 summarizes the variation in thiamin and ascorbic acid concentration for
certain fortified EFR components. The results show that there can be a wide variation in
concentration for both thiamin and ascorbic acid. In serious cases it can be as high as 40
to 50% of the mean concentration. Therefore, it is possible for a pack to initially contain

*i only sufficient vitamins for six days or sufficient for fourteen days.

Table 17 summarizes the distribution of energy available from the ration. The propor-
tion available from protein is marginally high, but this is not considered serious as the user is
not expected to be sustained for long periods by the ration.

AFFSE report 2/81 (17) recommends a number of changes to the EFR. Many of these
changes were implemented in the packaging program for 1981. The recommendation to
replace milk powder with condensed milk was not implemented as condensed milk does not
retain its quality during long term storage. Other types of milk products are being investi-
gated for their suitability. One third of the coffee has been replaced with a tea bag; but the
tea is not fortified and will therefore lead to a reduction in thiamin (0.09 mg) and ascorbic
acid (35 mg) content. The beef block has been flavoured by the addition of beef booster
flavour or a savoury sauce flavour, which will marginally increase the salt content. None of
these changes are expected to significantly alter the nutritional quality of the E F R.

Microbiological Evaluation

Appendix 7 summarises the distribution of the microbial population in the components
of the EFR. All components meet the relevant specification (16) and fall within a narrow
range of counts.

Vitamin Content After Storage

Table 18 shows the percentage of the vitamins, thiamin and ascorbic acid retained by
fortified EFR components after 2 years storage at 370 C. These results indicate that after
this period the ration will still contain sufficient thiamin (2.4 mg) to sustain a man for
2 days, and sufficient ascorbic acid (211 mg) for 7 days.

Figure 1 illustrates the progressive decline in the thiamin concentration of instant
coffee at three storage temperatures. Similar graphs can be expected for the other fortified
components. 9

The above results show that there is still adequate vitamin content in the ration after
two years. They ils, smqqest that it -nay be possible to extend the life of the rations beyond
two years. Research is (:ontinuing to define the life of this ra(ion.

1/



TABLE 15
EMERGENCY FLYING RATION

1978/79 PROGRAM
NUTRIENT CONTENT

Total Ascorbic
Menu Weight Moisture Fat Ash Protein CHO Salt Thiamin Acid Energy

g g g g g g g mg mg kJ

A 714 46.7 108.7 37.3 93.3 428.0 28.4 11.0 246.5 12500

B 717 45.9 104.5 38.0 93.1 435.5 26.1 11.3 299.0 12400

' I

TABLE 16
EMERGENCY FLYING RATION

1978/79 PROGRAM
VARIATION OF VITAMIN CONTENT

FORTIFIED ITEMS
mg/i O0g

PRODUCTION THIAMIN ASCORBIC ACID
EFR COMPONENT YEARR202

Instant Coffee 1981 9.68 4.04 1156 554

Chocolate 1978/79 5.94 2.88 15.9 8.7

*1981 4.34 .61 30 3.2

Cheers 1981 - - 210 21.2

6 
18
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TABLE 17

EMERGENCY FLYING RATION

1978/79 PROGRAM

PERCENT ENERGY DISTRIBUTION

" PACK SELECTED FAT PROTEIN CHO TOTAL ENERGY
kJ

A 32.3 12.7 55.0 12500

B 31.1 12.7 56.1 12400

TABLE 18

EMERGENCY FLYING RATION
1978/79 PROGRAM

VITAMIN RETENTION IN STORAGE

THIAMIN ASCORBIC ACID
Component Initial 2yr @ 370C % Retained Initial 2yr @ 370C % Retained

Chocolate 5.705 1.174 21 21.1 6.2 29 -
Soup Cubes 0.112 0.000 0 22.6 1.2 5
Fruit Candy - - - 158.7 140.6 89
Coffee 2.467 0.115 5 1041 917 88
Biscuits 0.767 0.224 29 - - -

19
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COMPLIANCE WITH AUSTRALIAN DEFENCE FORCE FOOD SPECIFICATIONS

(ADFFS)

I

Table 19 summarises the items from each ration which were found to fail at least one
ADFFS (16) specification, 25 separate items fail at least one specification. In many cases
the failure is in respect of the only specification measured by chemical means.

The instant coffee component of each of the rations fails in respect of the thiamin
content, which is generally less than a quarter of the specified amount. Thirteen of the
fourteen coffee samples examined also fail in respect of the moisture content, which may be
a contributing factor in the low thiamin content. Nine of the ten chocolate rations exam-
ined failed by containing only 60% of the ascorbic acid specification. The failures in respect
of these two items is of particular concern since they are important fortified items which are
common to most rations.

A further three items fail in respect of the ascorbic acid content. If this were to con-
tinue, or get worse, there may be a risk that the rations will become deficient in this
important vitamin. It indicates that either the goods were deficient at manufacture, or the
current storage practice prior to, and after packaging into rations, is deleterious to the
goods.

The high frequency of failure in respect of moisture and fat content must be regarded
as evidence of inadequate purchasing practice, or non observance of the ADFFS.

21
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TABLE 19
ITEMS FAILING TO COMPLY WITH ADFFS

ITEM SPECIFICATION REQUIREMENT VALUES FOUND PROPORTION
FAILING

CR10M

Spaghetti & Ground Meat Moisture < 75% 75.14 1/4

Unsweetened Condensed
Milk Ascorbic Acid > 660 mg/kg 643, 631,563, 5/6

558, 420

Butter Concentrate Moisture < 0.3% 0.42, 0.37, 0.4, 8/8
1i 0.37, 0.5, 0.41,

0.44, 0.38

Vegemite (Vegetable Total Solids > 63% 58.65, 61.66, 3/8
Extract) 61.94

Instant Coffee Thiamin > 211 mg/kg 35.4, 38.8, 7/7
36.4, 36.4,
38.8, 36.4,
36.4

Moisture < 4% 5.76, 5.64, 5.2, 4/7
5.49

Beef & Vegetable Curry Moisture < 73% 74.85, 73.47, 3/8
73.86

Luncheon Meat Type I I Fat < 10% 11.31, 10.64, 4/4
11.74, 11.08

CRIM

Cereal Block Moisture < 6% 6.37 1/1

Survival Biscuit Moisture 2.5 to 4% 6.68 1/1

Shortbread Biscuit Moisture < 4% 6.01 1/1

Chocolate Ration Ascorbic Acid > 220 mg/kg 146.9 1/1

Moisture < 4% 4.23 1/1

Butter Concentrate Moisture < 0.3% 0.32 1/1

Luncheon Meat Type II Fat < 10% 13.5 1/1

Sweetened Condensed
Milk Fat > 9% 5.59% 1/1

l Instant Coffee Moisture < 4% 5.37 1/1

Thiamin > 211 mg/kg 18.63 1/1

Beef & Vegetables Fat < 8% 13.01 1/1

Curry Powder Ash . 12% 14.93% 1/1
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TABLE 19 (Cont)

ITEM SPECIFICATION REQUIREMENT VALUES FOUND PROPORTION
FAILING

CR1M (Cont)

Beef & Gravy Fat < 12% 17.12 1/1

Sausages & Vegetables Fat < 5% 9.61 1/1

Beef & Egg Fat < 16% 19.3 1/1

Corned Beef Salt < 3% 3.35 1/1

PRPNG

Survival Biscuit Moisture 2.5 to 4% 7.87, 5.51, 4.14 3/4

Precooked Rice Ascorbic Acid > 220 mg/kg 65, 68.4, 48.2 3/4

Chocolate Ration Ascorbic Acid > 220 mg/kg 184.7, 68.4, 196, 4/4
189.5

Instant Coffee Moisture < 4% 4.84, 6.78, 5.98, 4/4
5.46 F

Thiamin > 211 mg/kg 59.7, 53.7, 56.7 4/4

62.7

Butter Concentrate Salt < 3% 3.02, 3.18 2/2

Moisture < 0.3% 0.89, 0.95 2/2

PRIM

Shortbread Biscuit Moisture < 4% 4.36, 5.34 2/3

Jam Cookies Moisture < 7% 7.5, 7.54 2/3

Freeze Dried Rice Moisture < 2% 5.3 1/3

Instant Skim Milk Moisture < 4% 6.32, 4.13, 5.36 3/3

Chocolate Moisture < 4% 4.14, 4.85 2/3

Ascorbic Acid > 220 mg/kg 152, 187.6, 3/3
115.6

Instant Coffee Moisture < 4% 5.28, 4.48 2/3

Thiamin > 211 mg/kg 0.8, 16.3, 8.0 3/3

Fruit Drink Powders Ascorbic Acid > 0.2% 0.152, 0.172, 3/3
0.092 0

EFR I
Cereal Block Moisture < 6% 6.31 1/2

Chocolate Ascorbic Acid > 220 mg/kg 141 1/2

Instant Skim Milk Moisture < 4% 5.27 2/2 "

Coffee Moisture < 4% 7.33, 8.85 2/2

Thiamin > 211 mg/kg 24.7, 24.7 2/2

Beef Block Moisture 7 tr, 11% db 4.78, 4.78 2/2
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CONCLUSION

The energy content of each of the ration packs is adequate for the intended operational
use. The protein content of Combat Ration 10 Man and Patrol Ration One Man is excessive
and will lead to demands for additional water to metabolise the excess protein. The exces-
sive protein content of Patrol Ration One Man is a matter of concern and a new range of
menus which correct this problem are being trialled. Each of the rations contain a large
surplus of the vitamins, ascorbic acid and thiamin; which is intended to offset the losses of
these vitamins during storage. The salt content would be considered excessive by civil
nutritional authorities, however, the surplus is provided to guard against the effect of
sweating during strenuous activity in tropical climates. This report makes no adjustment
for user preferences. It is known that some items are swapped or rejected which will reduce
intake of some nutrients (14).

The microbiological status of the rations examined meets the requirements of the
specifications (16). Two year storage trial samples indicate that the microbial population
of freeze dried products decline during storage.

The vitamin content of EFR components vary excessively and make study of the
storage properties difficult. The products examined are also common to other rations and
therefore, wide variations can be expected in the initial vitamin content of most of the
rations. This feature is compounded by the failure of some components to meet the mini-
mum specification for vitamins. The net result is that, although the rations examined
contained an excess of vitamins, it would be unlikely that all rations contained sufficient
vitamins after two years storage for operational use. -

Studies of the storage properties of vitamins in the fortified components of the EFR
suggest that most rations should have a life of at least two years and possibly longer. How-
ever, to be certain of any extended storage life better quality control measures will be
necessary during procurement. Further studies are being undertaken to define the life of
the fortified components, which meet specifications.

It was previously reported (9) that 19 separate items failed specifications, compared
with 25 items in this program. These figures suggest that quality control during procure-

* ment is not as strict, or that manufacturers are increasingly unwilling to manufacture to
specifications. There are isolated cases of improvement; such as instant coffee which only
fails in respect of moisture and thiamin, while previously it also failed to meet the ascorbic
acid specification.
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